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摘  要 





















-N浓度 248mg/L时Km为 370.4mg/L，νmax为 0.2833mg/L.s，而当
初始NH4
＋




















































The removal of ammonia by nitrifying bacteria may result in 
alkalinity deficiency, pH depression and concomitant decrease in 
the activity of nitrifying bacteria. Especially, when treating the 
high ammonia concentration wastewater from industries such as steel, 
breed aquaculture and meatpacking, the nitrification process will 
be severely inhibited. To overcome the problem of pH depression, 
adding sodium hydroxide or sodium bicarbonate as buffer agency is 
often applied, which will undoubtedly increase the cost of ammonia 
removal. Therefore, it is important to find an available and 
economical alternative to the conventional methods. 
Oyster shells, a waste product from mariculture, can be applied 
as biofilm carriers and alkalinity resources since they contain the 
large amount of CaCO3. In this study, the kinetics of biofilm with 
oyster shell carrier and the nitrification behaviors in aerated 
biofilter with oyster shell as biofilm carriers were investigated 
at low pH condition. The results were as follows: 
1. Since containing large amount of CaCO3, oyster shells had the 
capability to afford the alkalinity demand from nitrification. 
Consequently, they can prevent nitrification from inhibition 
at low pH condition. Furthermore, the influent pH values have 
no influence on the nitrification efficiency. 














低 pH 值时牡蛎壳填料曝气生物滤池硝化特性研究 
met the Monod equation. However, since the nitrification 
efficiency was influenced by dissolution of shells at low pH 
conditions, the kinetics coefficients Km and νmax showed great 
variety at different initial ammonia concentration. When the 
initial ammonia concentration was 248 mg/L, Km and νmax were 
370.4 mg/L and 0.2833 mg/L·s respectively, compared to Km 
588.2 mg/L and ν max 2.160 mg/L·s when initial ammonia 
concentration was 73 mg/L. 
3. When in acidic conditions, the rate of shells dissolution had 
a close relationship with the ammonia concentration. It could 








     Therefore, it was easy to calculate the dissolution rate of 
shells and calcium concentration by obtaining ammonia 
concentrations. 
4. The biofilter with oyster shell carrier showed the better 
nitrification performance. Without additional alkalinity 
supply, the ammonia removal efficiency in the biofilter could 
reach more than 90% when influent ammonia concentration was 
no more than 120 mg/L. However, when the influent ammonia 
concentration increased to 240 mg/L, the ammonia removal 
efficiency decreased to 65% due to the limitation of 
alkalinity supply from shell for nitrification needs. 
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第一章  绪 论 




32％，三类的占 29％，四类和五类的占 39％；全国有 1.7 亿人的饮用水
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1.1.1 物化法脱氮
 [1]










      Q——废水流量，m3/h； 
      Ps——废水中NH3的质量浓度，mg/L； 
     αs——酸性中和剂比耗量，g； 
      K——反应不均匀系数； 

















+6H2O        MgNH4PO4·6H2O  + H
＋ 
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＋ HOCl          NH2Cl＋H2O＋H
＋
  
        NH2Cl＋ HOCl          NHCl2＋H2O    
        NHCl2＋2HOCl          NCl3＋2H2O 
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＋
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表 1－1 有机毒物对硝化作用抑制程度的影响 
化合物 浓度，mg/L 化合物 浓度，mg/L 
丙酮 2000.000 烯丙醇 19.500 
烯丙基氯 180.000 异硫氰酸烯丙酯 1.900 
二硫苯丙噻唑 38.000 二硫碳 35.000 
哥罗仿 18.800 甲  酚 12.800 
二烯丙基酯 100.000 二腈二胺 250.000 
二  胍 50.000 2，4－二硝基酚 460.000 
二硫代草酰胺 1.100 乙  醇 2400.000 
碳酸胍 16.500 8－羟基喹啉 72.500 
琉基苯并噻唑 3.000 盐酸甲胺 1550.000 
异硫氰酸甲酯 0.800 硫脲硫酸甲酯 6.500 
酚 5.600 硫氰酸钾 300.000 
粪臭素 7.000 二硫代氨基甲酸钠 13.600 
甲基二硫代氨基甲酸钠 0.900 四甲秋兰姆化二硫四甲酯 30.000 
硫代乙酸氨 0.530 氨基硫脲 0.180 































表 1－2  生物硝化反应过程各项生化反应特性
[8]
硝    化 生化反应 
类型 
去除有机物 








能源 有机物 化学能 化学能 
溶解氧 1～2mg/L 以上 2mg/L 以上 2mg/L 以上 

















适 pH 值 6～8 7～8.5 6～7.5 
适水温 15～25℃ 30℃ 30℃ 
增殖速度（d
-1






















第一章  绪 论 
在碳化后进行硝化脱氮，而新的工艺则将硝化和反硝化过程并在同一个活
性污泥系统中实施，完成生物脱氮的整个过程。 























图 1－1  传统硝化工艺流程 
b. 缺氧－好氧（A/O）法 
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